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ABSTRACT 


The ascidians specimens were collected from Tangsa and its adjacent waters in 
Korea by scuba divers during the period from 1994 to 1999. They were identified 
into 30 species which are reported for the first time in Tangsa. Out of them one 
species, Molgula hozawai, was turned out to be new to the Korean fauna, and six 
species, such as Eudistoma illotum, Symplegma connectans, Boltenia transver- 
saria, Microcosmus nultitentaculatus, Pyura squamata and Molgula hozawai, 
were newly recorded in Chundo Island and Geojedo Island, which are influenced by 


warm waters of the Kuroshio Current. 
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INTRODUCTION 


This work was carried out as a part of the systematic studies on the marine fouling invertebrates 
in Korea. The studies on the ascidian fauna in Chundo Island and Geojedo Island and its adjacent 
waters have been done by Rho et al. in 1996 and by Rho and Park in 1998. 

The ascidian speciemens were collected from Tangsa and its adjacent waters of the Korea Strait 
(129° 27'E, 35* 22'N) during the period from July 1994 to June 1999. 

307 ascidian individuals (colonies) were collected and preserved in 596 neutral formalin for this 


This asterisk (*) indicates the new records to the Korean fauna. 
The double asterisks (**) indicate the newly recorded species in Korean waters influenced by warm Kuroshio 


Current. 
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studv. The ascidian species occurring in the collection are given in the Table 1. They are well- 
known species in the warm water environments. The descriptions of these species were done by 
Rho (1966, 1971, 1975, 1995), Rho and Huh (1984), Rho and Lee (1989, 1991), Rho et al. 
(1996), and Rho and Park (1998). Out of them, Molgula hozawoi, is newly recorded in Korean 
waters (see Table 1). 

The redescriptions and illustrations on new records in Korea and the previous records on the 
already known species in Korea are given. 


MATERIALS AND METHODS 


All of the specimens were collected through a quantitative sampling method at different depths, 
from the intertidal zone to the maximum depths of 20 meters. 

The collection of ascidians was done along the coastal sea of Tangsa and its adjacent waters 
during the period from July 1994 to June 1999. 

The specimens were collected mostly from the underside of rocks and solid substratum in the 
intertidal zone. The scuba or skin diving were sometimes used in the vicinity of Tangsa and its 
adjacent waters. The samples were preserved in 596 neutral formalin after narcotization with 
menthol. The specimens were soaked in a softening solution for 24 hours to examine the internal 
structures. This solution was composed of 196 chromic acid and 596 acetic acid in a ratio 1: 10. 
And then, they were transferred into a second solution (196 chromic acid) for softening of tunics. 

The identification was done on the basis of the external and internal morphological characters, 
which were proposed by Van Name (1945), Kott (1985) and Nishikawa (1990, 1991). For the 
purpose of observation, the spicules and the siphonal armatures, were gold-coated with ion sputter 
(JFC-1100) at 1.0 KV, 50 mA for 10 minutes, and photographed with JSM 35CF-type scanning 
electron microscope. 

The specimens examined here are deposited in the Department of Biological Science, Ewha 
Womans University. 


SYSTEMATIC ACCOUNTS 


Taxonomic notes 

Family Polyclinidae Milne Edwards, 1842 9-3 7] 3t 
1. Aplidium pliciferum (Redikorzev, 1927) xt 371 
Previous records in Korea. Rho, 1966; 1971; 1975; Rho and Huh, 1984; Rho and Lee, 
1991; Rho, 1995; Rho, Choe and Song, 1996; Rho and Park, 1998. 
Material examined. 3 colonies. 15 Feb. 1995; 16 colonies, 27 Jul. 1995, 0-3 m depths; 3 
colonies, 3 Jul. 1996. 
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Family Didemnidae Verrill, 1871 #. 3 o] BA} 
2. Didemnum (D.) moseleyi (Herdman, 1886) 3135] 3 7ll 
Previous records in Korea. Rho, 1971; 1975; Rho and Huh, 1984; Rho and lee, 1989; 1991; 
Rho, 1995. 
Material examined. 5 colonies, 27 Jul. 1995, 1 m depth; 3 colonies, 3 Jul. 1996. 
3. Didemnum (P.) aspiculatum Tokioka, 1949 443 2o] 27] 
Previous records in Korea. Rho, 1975. 
Material examined. 4 colonies, 27 Jul. 1995, 4 m depths; 1 colony, 16 Jul. 1994, (Ulgi). 


Family Polycitoridae Michaelson, 1924 JA 223-037] 3} 
**4. Eudistoma illotum (Sluiter, 1898) $1 # E 7] 
Previous records in Korea. Rho, 1971; 1975; Rho and Huh, 1984; Rho and Lee, 1989. 
Material examined. 1 colony, 16 Jul. 1994, (Ulgi); 2 colonies, 27 Jul. 1995, 1 m depth. 


Family Ascidiidae Herdman, 1880 uj 4:371 3 
5. Ascidia sydneiensis Stimpson, 1855 2] 7) l Z 3 7) 
Previous records in Korea. Rho, Choe and Song, 1996. 
Material examined. 5 inds., 16 Jul. 1994, (Ulgi), 3-6 m depths; 10 inds., 15 Feb. 1995; 5 inds., 
2 Feb. 1997; 1ind., 1 Jul. 1997. 
6. Ascidia gemmata Sluter, 1885 xu] 2:91 7i] 
Previous records in Korea. Rho, 1975; Rho and Huh, 1984; Rho, Choe and Song, 1996. 
Material examined. 3 inds., 15 Feb. 1995, 10-12 m depths; 1 ind., 27 Jul, 1995; 1ind., 2 Feb. 
1997. 
7. Ascidia zara Oka, 1935 7| zu] #4 Al 
Previous records in Korea. Rho, Choe and Song, 1996. 
Material examined. 1 ind., 2 Feb. 1997. 


Family Corellidae Lahille, 1888 914 A] ++ 
8. Rhodosoma turcicum (Savigny, 1816) 73 i 912 A 
Previous records in Korea. Rho, 1971; 1975; Rho and Huh, 1984; Rho and Lee, 1989. 
Material examined. 1 ind., 16 Jul. 1994, (Ulgi) 2 m depths; 1ind., 15 Feb. 1995, 5 m depths; 1 
ind., 10 Jan. 1998, 4-6 m depths. 


Family Botryllidae Verrill, 1871 447] 3} 
9. Botryllus tuberatus Ritter et Forsyth, 1917 +334 7] 
Previous records in Korea. Rho, 1966; 1971; 1975; Rho and Huh, 1984; Rho and Lee, 
1989; 1991. 
Material examined. 2 colonies, 16 Jul. 1994, (Ulgi) 4 m depths; 1 colony, 27 Jul. 1995, 1m 
depth; 3 colonies, 4 Feb. 1996; 2 colonies, 3 Jul. 1996. 
10. Botrylloides violaceus Oka, 1927 #234 A| 
Previous records in Korea. Rho, 1966; 1971; 1975; Rho and Huh, 1984; Rho and Lee, 
1989; 1991; Rho, 1995; Rho, Choe and Song, 1996. 
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Material examined. 1 colony, 27 Jul. 1995, 0-1 m depths; 1 colony, 4 Feb. 1996. 

Family Styelidae Sluiter, 1895 1} 4 9 3t 
11. Polyzoa pacifica Tokioka, 1951 9j :3 %93 A] 
Previous records in Korea. Rho, 1971; Rho and Huh, 1984; Rho and Lee, 1989; 1991. 
Material examined. 5 inds., 16 Jul. 1994, (Ulgi) 3 m depths. 
**12. Symplegma connectans Tokioka, 1949 ^j z 9i Al 
Previous records in Korea. Rho and Huh, 1984; Rho and Lee, 1989; 1991; Rho, 1995. 
Material examined. 1 colony, 16 Jul. 1994, (Ulgi) 4 m depths; 1 colony, 3 Jul. 1996. 
13. Cnemidocarpa clara (Hartmeyer, 1906) 715] 3 A] 
Previous records in Korea. Rho, 1966; 1975; Rho and Huh, 1984; Rho and Lee, 1991; Rho 
and Park, 1998. 
Material examined. 3 inds. 16 Jul. 1994, (Ulgi) 2 m depths; 1 ind. 2 Feb. 1997. 
14. Cnemidocarpa irene (Heller, 1878) 4-7 Al 
Previous records in Korea. Rho, 1971; Rho and Huh, 1984; Rho and Lee, 1989; 1991; Rho 
and Park, 1998. 
Material examined. 1 ind., 27 Jul. 1995, 1 m depth. 
15. Styela clava Herdman, 1881 4] 4 4 
Previous records in Korea. Rho, 1966; 1971; 1975; Rho and Huh, 1984; Rho and Lee, 
1989; 1991; Rho, 1995; Rho, Choe and Song, 1996. 
Material examined. 1 ind., 16 Jul. 1994, (Ulgi); 5 inds., 15 Feb. 1995, 2-10 m depths; 1 ind., 
27 Jul. 1995, 3 m depths; 15 inds., 4 Feb. 1996, 4-7 m depths; 2 inds., 3 Jul. 1996; 2 inds., 2 
Feb. 1997. 
16. Styela canopus (Savigny, 1816) = E 9 7] 
Previous records in Korea. Rho, 1966; 1975; Rho and Huh, 1984; Rho and Lee, 1989; 
1991; Rho, 1995; Rho, Choe and Song, 1996. 
Material examined. 1 ind., 15 Feb. 1995, 9 m depths; 1 ind., 27 Jul. 1995, 9 m depths. 
17. Styela plicata (Lesueur, 1823) 4 Eu| v] 4 
Previous records in Korea. Rho and Lee, 1991; Rho, 1995; Rho, Choe and Song, 1996. 
Material examined. 1 ind., 15 Feb. 1995, 5 m depths; 2 inds., 10 Jan. 1998, 4-6 m depths. 
18. Styela tokiokai Nishikawa, 1991 © 7] 9 71u] v] 83 
Previous records in Korea. Rho, 1971; 1975; Rho and Huh, 1984; Rho and Lee, 1991; Rho 
and Park, 1998. 
Material examined. 12 inds., 16 Jul. 1994, (Ulgi); 5 inds., 15 Feb. 1995, 8-9 m depths; 6 inds., 
4 Feb. 1996; 3inds., 2 Feb. 1997; 1ind., 10 Jan. 1998, 4-6 m depths. 


Family Pyuridae Hartmeyer, 1908 8 A) 3} 
19. Boltenia echinata (Linnaeus, 1767) 2! 3 A) 
Previous records in Korea. Rho, 1975; Rho and Lee, 1989; 1991. 
Material examined. 6 inds., 16 Jul. 1994, (Ulgi); 1 ind., 15 Feb. 1995, 10 m depths. 
**20. Boltenia transversaria (Sluiter, 1904) 7} z & A 
Previous records in Korea. Rho, 1975; Rho and Huh, 1984; Rho, 1995. 
Material examined. 5 inds., 15 Feb. 1995, 9 m depths. 
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**21. Microcosmus multitentaculatus Tokioka, 1953 -- = 4 zl] 

Previous records in Korea. Rho, 1971; 1975; Rho and Huh, 1984; Rho and Lee, 1989; 
1991. 

Material examined. 1 ind., 15 Feb., 1995, 12 m depths. 

22. Pyura lepidoderma Tokioka, 1949 u| x 7H zu A] (Fig. 1. A-D) 

Previous records in Korea. Rho, 1971; 1975; Rho and Huh, 1984; Rho and Lee, 1989; Rho, 
1995; Rho, Choe and Song, 1996. 

Material examined. 3 ind., 16 Jul. 1994, (Ulgi) 3m depths; 3inds., 15 Feb. 1995, 10 m depths; 
lind., 27 Jul. 1995, 6 m depths; 3inds., 4 Feb. 1996. 

Remark. We compared the Pyura lepidoderma from Tangsa with known ones of Pyura 
lepidoderma from Chundo Island. The specimens from Tangsa are distinguished from Chundo 
Island specimens by the number, size, form and arrangement of the siphonal armatures (see Fig. 1). 
23. Pyura sacciformis (v. Drasche, 1884) wl zo] u zi 

Previous records in Korea. Rho, 1971; 1975; Rho and Huh, 1984; Rho and Lee, 1989; 
1991; Rho, Choe and Song, 1996; Rho and Park, 1998. 

Material examined. 17 inds., 16 Jul. 1994, (Ulgi) 3-12 m depths; 7 inds, 15 Feb. 1995, 3-9m 
depths; 1 ind., 27 Jul. 1995, 5 m depths; 11 inds, 4 Feb, 1996, 5 m depths; 5 inds., 3 Jul. 1996; 
4 inds. 2 Feb. 1997. 

** 24. Pyura squamata Hartmeyer, 1911 | z += 9 A] 

Previous records in Korea. Rho, 1971; Rho and Huh, 1984; Rho and Lee, 1991. 

Material examined. 2 inds., 16 Jul. 1994, (Ulgi); 1 ind., 27 Jul. 1995, 3m depths. 

25. Pyura vittata (Stimpson, 1852) 1: u A 

Previous records in Korea. Rho, 1971; 1975; Rho and Huh, 1984; Rho and Lee, 1991; Rho, 
1995. 

Material examined. 3 inds., 16 Jul. 1994, (Ulgi); 7 inds., 15 Feb. 1995, 10 m depths. 

26. Herdmania mirabilis (v. Drasche, 1884) ul 7] 3 Al 

Previous records in Korea. Rho, 1966; 1971; 1975; Rho and Huh; 1984; Rho and Lee, 
1991; Rho, 1995; Rho, Choe and Song, 1996. 

Material examined. 2 inds., 16 Jul. 1994, (Ulgi); 1ind., 15 Feb. 1995, 10 m depths; 3 inds., 4 
Feb. 1996; 1ind., 3 Jul. 1996; 1ind., 2 Feb. 1997. 

27. Halocynthia hispida (Herdman, 1881) 7i 3 A 

Previous records in Korea. Rho, 1971; 1975; Rho and Huh, 1984; Rho and Lee, 1989; 
1991; Rho, Choe and Song, 1996; Rho and Park, 1998. . 

Material examined. 28 inds., 16 Jul. 1994, (Ulgi); 6 inds., 15 Feb. 1995. 4 m depths; 3 inds., 4 
Feb. 1996, 4-7 m depths; 6 inds., 2 Feb. 1997; 3 inds., 10 Jan. 1998, 4-6 m depths. 

28. Halocynthia roretzi (v. Drasche, 1884) 93 7i] ( $-9 43 9]) 

Previous records in Korea. Rho, 1966; 1971; 1975; Rho and Huh, 1984; Rho and Lee, 
1991; Rho, 1995; Rho, Choe and Song, 1996. 

Material examined. 3 inds., 16 Jul. 1994, (Ulgi); 2inds., 15 Feb. 1995, 8-9 m depths; 5 inds., 
4 Feb. 1996, 4-7 m depths; 1 ind., 3 Jul. 1996; 6inds., 2 Feb. 1997; 1 ind., 10 Jan. 1998, 4-6 
m depths. 
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Flg. 1. Pyura lepidoderma Tokioka, 1949. A, B, Siphonal spines from Tangsa; C, D, Siphonal spines from 
Chundo Is. Scale bars: 6 mm (A, C), 9 mm (B, D). 
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Family Molgulidae Lacaze-Duthiers , 1877 712; 81 A] 3 
**29. Molgula hozawai Oka, 1932 #4 u 748 gl A| (21 2) (Fig. 2. A-E) 

Molgula hozawai Oka, 1932, p. 518, figs. A-B; 1935, p. 430, figs. 182; Nishikawa, 1981. p. 
337, figs. 1-3, 5; 1991, p. 164. 

Material examined. 2 inds., 16 Jul. 1994, (Ulgi) 10 m depths. 

Description. Specimens 10 mm length, 9 mm width or 15 mm length, 12 mm width, globular, 
both siphons distinct in preservation, branchial siphons terminal, arterial ones nearly in middle of 
body, test very thin, densely coated with fine mud and long fine hair-like fibers, and partly adhered 
with other material. When removed its fine covering of mud, rather thick and grayish white in 
color, and very thin in test itself, flexible and transparent. 

Body wall also thin, with conspicuous short muscle, radiating from siphons, and consists of fine 
muscle fibers, all over mantle body, thicker muscle bundles on siphons, and usually short bands of 
circular series confined to median part of upper anterior of body. Margin of both apertures with 6 
lobes, forming funnel-like structures within siphon. Tentacles 19-20, alternately arranged with 
primary and secondary branching. Ciliated groove L or U-shaped slit. Dorsal lamina tall and plain. 

Branchial sac with seven folds, internal longitudinal vessels quite close, arranged as follows: 

10 mm long specimen - L.D. 0 (4) 0 (4) 0 (5) 0 (5) 0 (6) 0 (6) 0 (3) 0 V. 

R.D. 0 (3) 0 (5) 0 (5) 0 (6) 0 (5) 0 (5) 0 (9) 0 V. 

15 mm long specimen - L.D. 0 (6) 0 (7) 0 (8) 0 (7) 0 (7) 0 (6) 0 (4) 0 V. 

R.D. 0 (5) 0 (7) 0 (8 0 (7) 0 (7) 0 (6) 0 (5) 0 V. 

Only one infundibulum inserted between thicker transverse vessels in the ventral side of branchial 
sac, and stigmata at apex of infundibulum form single short spiral or divided into two submits, no 
longitudinal vessels exist between folds, entirely straight stigmata, and often some quite irregular 
ones. 

Stomach with largely swollen, liver wholly smooth externally, long intestine, primary and 
secondary intestines lying quite close to each other except near bending, strongly curved, rectum 
curves upwards to base of atrial siphon, and anus smooth-edged. 

Gonads fully matured, rather long and wide ovary, one on each side of body, their upper parts, 
consisting of eggs, enclosed in lower testicular parts which have a radiating structure (see Fig. 2). 
Left gonad arranged anterior part of secondary intestinal loop close against intestine and right ones 
close above curved ranal sac. 

Ranal sac arranged horizontally, its upper edge with somewhat curve line, both aonads largely 
circular or oval somewhat concave discs, testicular follicles arranged round all side of body, short 
oviduct seen near upper edge of ovarial part, and male genital aperture situated very close to 
aperture of short oviduct and common sperm duct project from the mesial face of gonad. 
Remarks. The morphological characters of this species correspond so closely to those of Molgula 
hozawai, described by Nishikawa (1991) from Japanese waters in which the number of internal 
longitudinal vessels is 4-7 in larger specimen (3-6 in small ones), and'the gonad is situated in the 
loop. However, the Korean specimens are somewhat different from Japanese specimen, Korean 
specimens have wider open secondary gut loop, and the left gonad is further apart from the 
secondary intestine, and the numerous testicular follicles are gathered at the terminal of the ovary. 

This species is described for the first time in Korean waters. 
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Distribution. Korea (Ulgi and Aninjin), Japan (Mutsu Bav, Wakasa Bav, Kii Peninsula, Osaka bav, 
Kagoshima Bay). 


Fig. 2. Molgula hozowai Oka, 1932. A, Left side; B. Left side, inner side; C, Right side of body surface; D, 
Ciliated groove; E, Right side, inner side. Scale bars: 0.5 mm (D), 2 mm (B, C, E), 3mm (A) 
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30. Molgula tectiformis Nishikawa, 1991 r| 7] =! ui A] 

Molgula calvata Sluiter, 1904, p. 116 Taf. 14, figs. 7- 10. 

Molgula calvata, Kott, 1964, p. 144; 1985, p. 369, figs. 183; Miller, 1975, p. 322, fig., 101; 
Rho and Lee, 1991, p. 206, pl. 9c-d. fig. 5. 

Molgula tectiformis Nishikawa, 1991, p.160, fig. 39; Rho and Park, 1998. p. 183. 

Material examined. 1 ind., 16, Jul. 1994, (Ulgi); 2inds., 15 Feb, 1995, 10 m depths; 1 ind., 2 
Feb. 1997, 10 m depths. 

Description. Larger specimens 15 mm length, 20 mm width, nearly globular, more or less 
flattened laterally, both siphons almost sessile, and situated terminally. Body surface nearly 
completely covered by large or small prominences, minute papillae as well as partly such as 
bryozoans, bivalves and Didemnum sp. and also short fine hair like fiber on the apparent 
attachment side. Specimens in 10 mm or shorter, surface nearly smooth and usually covered 
wholly by short hair like fibers. 

Test rather thick, tough leathery, translucent (in 15 mm long) or more or less transparent (in 10 
mm small long) and milky white, fleshy pink to pale purplish brown, mantle body seen clearly 
through test. Both siphons distinct, branchial terminal and atrial subterminal, both aperture lobed 
with serrated margin, mantle musculature consist of network of fine muscle fibers densely and 
evenly distributed over nearly entire mantle body with 10 or more thick muscle bundles radiation 
from siphons, extending ventral to anterior one-thirdth of body. Tentacles 22-30, various sizes 
and branched. Ciliated grooves C-shaped with open usually toward left. Seven branchial folds on 
each side, no longitudinal vessels in the interspaces, each fold represented by only 2 longitudinal 
vessels, which lie near crest. Two infundibulata inserted between thicker transverse vessels and 
stigmata nearly straight exclusively between longitudinal rows. Dosal lamina smoothly edged, 
visceral mass occupying for more than posterior half of mantle body, liver plicated on cardiac 
surface but wholly papillated on pyloric, first intestinal loop very deep and narrow, second loop 
rather deep but rather widely opened, rectum short, parallel, fused to anterior end of oesophagus, 
and opening roughly at level of oesophalingeal opening. 

Single gonad on each side, left on fills second intestinal loop completely, right ones lying on 
anterior and pallalel to large renal sac, gonads fully matured, elongated, oval ovary, filled with eggs 
and with terminal oviduct. 

Thick mass of testicular follicles cover mesial surface of ovary, in some specimens, masses 
situated on wide central part of ovary, fine vas deference usually passing along testis between its 
anterodosal corner, short upright duct on ovary, and duct situated apart from oviduct. 

Remark. This species is the most closely related to Molgula calvata described by Kott (1985) from 
Australia, especially in terms of its gonads, deep body and vas deference opening along the surface 
of the ovary. However, our specimens differ from M. clavata (see Kott, 1985), which has the 
dendritic testicular lobe in the body wall around its distal end extending over the sides of ovary. 
Also M. tectiformis by Nishikawa (1991), collected from Japanese waters present similarities to our 
specimens in its form of the swollen stomach, the gut forms and the position and structure of 
gonads. However, M. tectiformis (see Nishikawa, 1991) differs from ours, because it has single 
vessel on some folds. Korean specimens have always two vessels on branchial sac. 

Distribution. Korea (Hodo Is., Samchónp'o, Ssanggeun, Yeoch'a, Chundo Is., Tangsa (Korea 
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Strait), Japan (Mutsu Bav), Australia (Western coast, Queensland, New South Wales), Indonesia, the 
Philippines. 


RESULT 


The speciemens dealt with in this work were identified into 30 species. Out of them 29 ascidian 
species (97%) have been already recorded from Korean warm waters. Just one species, Molgula 
hozowai, turned out to be new to the Korean ascidian fauna. Six species are newly recorded in this 
area. 

Two-thirdth (23 species) out of the 30 intertidal or very shallow waters species identified in this 
paper have been recorded from Geojedo Is. and its adjacent waters (Rho and Park, 1998). Twelve 
of them were also described from Chundo Is. warm waters (Rho, 1996) (see Table 1). 

The ascidian fauna of Tangsa seems rather similar to that of the waters of Chundo Is. and 
Geojedo ls. Eleven species (3796) are found in common among these three localities, 12 ones 
(40%) are found in common in two localities (Tangsa and Geojedo Is.), and only one (390), Styela 
canopus, is found in common in Tangsa and Chundo Is. warm waters. The similarity in the 
composition of species all these seems to come from the fact that these areas are located in the 
similar latitudes. 
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